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Elements of Static Strength 


To find the maximum value of the shearing stress, Eq. (4.2) is differentiated with 
respect to 6 , and the derivative is set equal to zero. Subsequent elimination of 8 
from Eq. (4.2) with the help of Eqs. (4.4) and (4.5) gives 
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In the above equations the stresses are positive and correspond to the sign con¬ 
vention shown in Fig. 4.1. If one or both stresses happen to be compressive in the 
actual design case, the appropriate change in signs should be introduced. The sign 
of the shear stress presents no problem because this term is eventually squared. It 
is also obvious from the foregoing equations that S 1 and S 2 represent the maxi¬ 
mum and the minimum principal stresses, respectively. The planes on which these 
stresses act are called the principal planes. These planes are defined as those on 
which no shearing stresses exist. 


STRAIN IN TWO DIMENSIONS 


When Hooke’s law and the concept of Poisson’s ratio, established for the uniaxial 
loading, are applied to the case of a two-dimensional stress at a given point in 
a solid body, the method of superposition can be used as long as the material is 
elastic. An element of elastic solid is shown in Fig. 4.2, where the two mutually 
perpendicular stresses S x and S y are applied. The state of stress on the element is 
shown diagrammatically as the sum of the two individual stresses acting at right 
angle to each other. Assuming the tensile strain to be positive and the compressive 
strain negative, the resultant strains in the x and y directions, respectively, become 


e 


X 


e 


y 


S x ~ vS y 

E 

S y ~ USj. 

E 


(4.7) 

(4.8) 



Fig. 4.2 Symbolic representation of strain superposition in a two-dimensional field. 







